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和表征。研究发现：DMPA 用量、预聚阶段 n(-NCO)/n(-OH)、TMP 添加量、中和度
等因素对聚氨酯多元醇水分散体外观、稳定性、粒径和粘度等有着重要的影响。
当 DMPA 质量分数为 5%～6%、n(-NCO)/n(-OH)为 1.2～1.4、TMP 质量分数为 2%～
4%、中和度为 0.8～1.0 时，聚氨酯多元醇水分散体外观和稳定性较好，粒径较
小，粘度适中。 
（2）选用 TDI 三聚体（TDI-3）、HDI 三聚体（HDI-3）、聚乙二醇单甲醚
（MPEG）（Mn=350，500，1000）等为原料，采用非离子亲水改性多异氰酸酯。
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40℃～60℃、DMPA 的用量为 5.5%～6%、预聚阶段 n(-NCO)/n(-OH)为 1.3～1.4、TMP
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Abstract 
Two-component waterborne polyurethane coating is composed by hydroxyl 
component and polyisocyanates curing agent component, Combining the good film 
properties of solvent-borne polyurethane coatings with low VOC values of 
waterborne polyurethane coatings, they have become the focus in the field of 
waterborne coatings in the past decades. 
The purposes of this study were to prepare good comprehensive properties of 
two-component waterborne polyurethane coatings, firstly, the hydroxyl component 
(aqueous dispersion of polyurethane polyols) and polyisocyanates component 
(hydrophilic modification of polyisocyanate curing agents) were prepared, 
respectively. The influence of various factors on the properties of each component in 
the synthesis process was discussed. Then mixed the hydroxyl component with 
polyisocyanates component to prepare film, and studied the influence of different 
mixed factors on the film performance. The main research work including:  
1. Polypropylene Glycol 2000 (PPG2000), Tolylene Diisocyanate (TDI), 
Dimethylol Propionicacid (DMPA), Trimethylol Propane (TMP), Diethylene Glycol 
(DEG), Triethylamine (TEA) were chosen to prepare aqueous dispersion of 
polyurethane polyols. The Fourier Transform Infrared Spectroscopy was utilized to 
track and show their chemical structure of the raw materials and synthesis process. 
The studies showed that many factors had an important impact to appearance, stability, 
particle size and viscosity of aqueous dispersion of polyurethane polyol during the 
preparation process, such as DMPA content, molar ratio of NCO/OH, TMP content, 
neutralization degree and so on. When DMPA content was 5% to 6%, molar ratio of 
NCO/OH was 1.2 to 1.4, TMP content was 2% to 4%, neutralization degree was 0.8 to 
1.0, aqueous dispersion of polyurethane polyols had a better appearance and stability, 
smaller particle size and moderate viscosity. 
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the non-ionic method, Tolylene Diisocyanate trimer (TDI-3), Hexamethylene 
Diisocyanate trime (HDI-3), Methoxypolyethylene Glycols (MPEG) (Mn is from 350 
to 1000) were chosen as main raw materials. When the TDI trimer was chosen as a 
polyisocyanate raw material, first of all, the TDI trimer should be synthesized by the 
TDI monomer, then modified TDI trimer by MPEG. The Fourier Transform Infrared 
Spectroscopy was utilized to track and show their chemical structure of the raw 
materials and synthesis process. In the preparation process, there were so many 
factors having an important impact to hydrophilic modification of polyisocyanate 
curing agent, such as relative molecular mass of MPEG, molar ratio of NCO/OH, the 
type of polyisocyanate. When the relative molecular mass of MPEG was 500, molar 
ratio of NCO/OH was 5 to 6, type of polyisocyanate was HDI trimer, hydrophilic 
modification of polyisocyanate curing agents had a clear and transparent appearance, 
moderate viscosity, and a better dispersion in the water. 
3. Mixed the above two components to prepare film in a certain ratio, the Fourier 
Transform Infrared Spectroscopy was utilized to track and show their chemical 
structure of two components during the curing process. Properties of film were 
discussed, and found there were so many factors having an important impact to 
properties of film, such as ratio of NCO/OH between two components, curing 
temperatures, hydroxyl component and so on. When the ratio of NCO/OH between 
two components was 1.3 to 1.4, the curing temperature was 40℃ to 60 , DMPA ℃
content was 5.5% to 6%, molar ratio of NCO/OH was 1.3 to 1.4, TMP content was 
3% to 4%, neutralization degree was 0.9 to 1.0, film of 2K-WPU had a better 
comprehensive performance. 
 
Key words: aqueous dispersion of polyurethane polyols; hydrophilic modification 
of polyisocyanate curing agents; two-component waterborne polyurethane coatings; 
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